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(71) Wc, HOECHST AKTIEN- 
GESELLSCHAFT, a body ccnporate or- 
ganised according to die laws of tbc Fe deral 
Republic of Gcnnany, ct 6230 Fraokfan 
(Main) 80, Postfach 80 (8 20, Federal 
RepuUic <rf Germany, do hereby dedare the 
inTemion, for which wc fwcay that a patent 
may be granted to us, and method by 
which it is to be performed, to be partkolazly 
described in and by the foOowing statetnem: — 
This tnmiticHi idates to a process for im* 
pnmag Ae properties of vinyl diloridc poly- 
mers, and m<WB eqKcially to z ptoc^ f« 
redudng die residual cootenc of vmyl cUonde 
monomer in sudh poiymera. 

As a result rf recent mvesttgatiras mto 
damaging fdiysiolc^ical actions of mooomeric 
vinvl chloride diat may possibly occur, it is 
de^ble to obtain from this m<momer pdy- 
mers that have a subrtMtially lower content 
of monbmeric viiyl diibridb (VG) tl»n was 
customary hitherto. 

In the known industrial processes f<ff mami- 
facturing pdyvinyl chloride and those of its 
copolymers and graft pdymers with other 
monomers or pdymers which contain a pre- 
dominant proportion of pdymerised vinyl 
chloride, the product obtained at the end of 
the polymerisation process, after releasing the 
reaaion mixture pressure, contains up to 3% 
by weight of unreacted vinyl chloride. 

If the reaction products of the emulsion 
or the suspension polymerisation are in the 
form of a dispersion of tbc polymer in water, 
the residual monomer content can be reduced 
by treatment of the product with water vapor 
or heated inert gases for example, as described 
in U.S. Specifications Nos. 3,469,617 and 
3,371,059 and in German Specifications Nos. 
1,029,155, 1,248,943, 2,414,625 and 2,435,704. 
Various processes have been proposed for 
carrying out such treatment. In some pro- 
cesses the aqueous dispersion is intimately 
mixed with the water vapor simply by con- 
veying the two together in a tube or by spray- 
ing die dispersion in a steam atmosphere. 



After a relatively Aoit or long omtact .tinie, 
this mixture, opdonally with aiUttiolial hatdag 
throus^ die cootatner wafla, ii sep^^ 
into the gaseous phase contamii^ 
and into an aqueous pdymer diq^eirocm bavinig 
a reduced monomer content. It has iabo been 
imipdsed in German Spedfication No. 
1,026,525 to remove the monomer content by 
passii^ water vapcnr in countercurrent to the 
aqueous pdy i ncr disper si on in a column or, 
as in German Specification No. 2,lSlJU0, iD 
treat the diqperaon widi inert gas in a pipe 
evaporator. 

Another previous proposal for removing 
residual monomer from aqueous dii^««oo8 of 
vinyl dilmde polymers described m German 
Specifications Nos. 2,429,777 and 2,527,583 
involves vaporising certain quantities of water 
for at least 15 minutes at 150 to 650 torr. 
In yet another prooeas, shtfrin or^ 
vinyl dddridr j^^ ate fei^^ 
temprnturin lb 125^0 « 
ciinntaict mdi at least oiic oiig^nic li<jN4^^^^ ft^ 
temperatures <rf 25 to 125^C and tfic^ 
removed from the slurries. 

It has furthermore been proposed, in Ger- 
man Specification No. 2,527,584, to remove 
residual monomers b^ water-vapor ueatment 
of moist vinyl chlonde polyinerisation pro- 
ducts obtained by emulsion or suspension 
polymerisation. 

All these previous processes are ctmcemed 
with mixtures of polymer and water either in 
the form of aqueous dispersions, in ^ich the 
proportion of water is greater than die pro- 
portion of polymer, or in the form of moist 
products as produced, for example, by decant- 
ing aqueous polymerisation products of sus- 
pension polymerisation and possessing, 
generally, a water content of 15 to 35% by 
wei^t. . 

Some of the processes mentioned aoovc 
require considerable expenditure m apparams. 
Also, in the case of the short process (dura- 
tion of treatment a few seconds to a few 
minutes) the monomer removal effect 



SO 



55 



60 



65 



70 



75 



80 



85 



90 



IS 



eencrally inadequate. Further, .n processes 
the deiassing of aqueous dispersions, 
SSSSs may arise as ^ rcs^l^J^mi, 
SSer necessitating #monayxpcr^Jt««^« 
c annarfltus Of the addiuoo ot spcciaj agcms 
^ wffi^rease the costs and may aho .n^^ 
the end product in an undwirable nwnmj- 
All of the processes memioned require a itk- 
Svely large amount of energy since, in some 
10 cS apirt from die polymer, consideraWe 

which water vSpor is ^^''^^'^ed onto ^ ^ 
oolvmer and. after this condensed water to 
K for so^ time, it is cvapmted ag^ 
JfSie action of heat. As a result, howW 
of Z addition of water by paeans of am- 
denStim. an important advanugeof ^ 
cS "dry" polymerisation process, that i^ 
S abt to dispense with separatmg- the 
bang ._*T«j/«r dtvine. is lost In 



25 



1 ,560,765 

tains two or more free hydrwyl groups and 
S least two carbon atoms and which, in the 
Ssi 0? a <inpound containing f«ur or more 
carbon atoms, may contam at least one 

^^tS^^% of the main quantity of the 
unreacted monomer or monomers can be car- 
Sd out acc rding to known processes by 
rSievSu! the presLre of the POlyn>cnsiuon 
mSl If the polymer has been produced 
^SS or gas-pST polymerisation and is 
SeX 2y, k is ^lally subsequently 
jSited^ vacuum is then removed wiA 
air httrt gas. If the polymer has been pro- 
ducTL aqueous su^cnsion^ the «parauon 
of Ae wate? is carried out, ^er re^g ^ 
Dtessure of the polymensanon muaure, tor 
SSe by deoSdJg and drying in an air 

SSK Indl cases ! t^-^^^J^^X to 
SSned which g«H«Uy f^^^J *° 
0 1"^ bv weight of residual m<momer(s). 

The subseSem beat treao»eni according 
to inven?3n is preferably cam«d out^r 
atmospheric pressure or at a «d"«^.P«^: 
The ^tmem is ^^^^^Ff^^^^L^J^ 
50 to 760 torr, more cspeaajy 
pnssure. In the course of the ^ 
S^ore inert gases such ^ ^^^"^.^ 
water vapor, or mbrtm« of at to« tw rf 4e 
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being able to uis|»t»». . r » ^ter vapor, or iuu>^u>» — « 

most 0.001% by weight of residual vmyi 
diloride or less) 
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Specially comprises air 
'"iSamcemiBtion of *e moniw^ng 
chloride in the polviMr produrt J»»«Lf 
the temperature and the duration of the trwt- 
ment iiSase. In the process of t»f-«;!;««~» 
the treatment time is at least 10 
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chloride or less). . „ the treatment time is at least 10 mmutes. 

iTk an object of the present invention to temperatures and longer treatment 

proiide a pro<!ess which is capable of i^ducmg ^ SsirabirSscolouring of Ae polymer 

foT very low level the residual contents ^ ^ ^„ ^th the resuk 

monoTric vinyl chloride in ^f'^-^i'f ^fe ST pdymSTtreated in tfus way might be 

vinyl chloride polymer, »d c^J«^^^^^^ expecS^ be «ri«y 
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rls^rJ:^^^ 5;rai;ove.mentioned 

'•lirpSn invention provides a ^rc«ss 
for Ae treatment of a polymer compo««on 

Jlprising <V?J wSff S 

product contaming at least 50/, ^eign^ " 
Dolvmeriscd vinyl chloride units (based on 
Se'S weight of the composition) and Ae 
Ta^JcStion including monomenc maten^ and 
optionally water, which process cwnpn^s 
moving from the composition the ma n quantity 
of unreacted monomeric matenal and, it 
nrJm water and thereafter subjectmg the 
JlTositir a%articulate state to a heat 
treatment to reduce its «f 

vinyl chloride monomer, me nca minutes rreawnciu umc , ^ 

being carried out at a temperanire in the rang^ mm advantages in practice, since beyond 
60 of from 75^ to 120»C for a pencd of from ^^^^.^.^^^ j variauons become 

10 minutes to 6^hou«^ and ^-^J^^^^^^^^;^, too pronounced and discolom^^^^^ occun.^Par- 

(ta'J on the dry Polymer product ) o^ at lea^^^ 
one aliphatic, saturated or unMturatea, 
55 branched or unbranchcd compound which con- 
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tnat poiymew ucai**i •» — 
expected to be strikingly «nattracttve, partKU-^ 
lariy in thermoplastic processmg, because omy 
moulded articles with discolorations can be 
produced. In die absence of compounds hav- 
big 2 free OH groups and 2 to approximately 
24 carbon atoms, used in accordance with the 
invention, such discolourations ocmt prema- 
turely and, as a result, extensive removal ot 
the residual monomer would be possible either 
only imperfecdy or only by accepting un- 
desired discoloration. If the heat treatment is 
carried out in the presence of one or more 
of the speciBed aliphatic compounds it is 
possible to increase the treatment tune ana 

TKUrnO'C temperature and above 360 
minutes treatmem time tfie process would offer 
. „j..»»*ai>Ac in nnctice. since beyona 
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mese conuuion* u- . i/b.hv... 

too pronounced and discoloration oc^'^s. par- 
ticularly good results are obtain(^^if the treat- 
ment is carried out at 80 to 100 C. 
Advantageously the heat treaunent is car- 
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—7 tho nraduct diol; l,6-h«aiiedioI; U5'pitnmc^^ 2^5- 

ried oat in such a manner Jwt *c pr^ h«i»ecUol; l,\0^tm^oy,jB^f;^,V>oi 
of treatment temperatuic ('C) ^w. ''^e^ »«. ohtained with 2-butene-l,4^A 



■■10, 

resistao* and dmjiinciikwtJ^'^^ 
alleles modoced from the polymeii! W» 

maS? wouki outweig^rt theadvanug^ 
Advanugcoirfy, the prop<«mon of Ae 
JSc compound or compomids IS from 

02 to 2% l^Veight and espeaaUy OJ to 
1 5»/ bv weidit (cSciilated on the dry poly- 

the Dolvnter con- 
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used in con|uncii«i;: w»M#: MTTi!^ 
pounds iisid in atco^ 
nSwVinyldUoridcbom^^ 
mer W«»ations jprbdiiced by 
suspension polymerisation may Je s»hie?tcd 
rthTwaSkaccording to *e m^n^ 
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i j% *i (cakolated on Ae^ po^- ^^^^ ^^Tpb^aJi more c»p^ 

ier priuct, that is to say, *e Pog^/=«"- E^S SSne^^>^«^y « 
^&e«ludinR Sra^Ww the >>lymerisa, 

^*^jS^^.,S^^o?dii5 dS^esses menOoned may be duned out 

added to d* reaction mixture b^«^?^ ^^^^Mimidv or in batdks. 

*e%nerisation the^ '"i^^oride »SS%r 

may^ added, after P«^°»iatio^tt^ «iriSs toS^a content of « least 80% 

Sed polymer Wore ilj^ TS^it ff^^t^d on totd compoati^^ 

For the purpose of better dis^iunon mtnc ^ 'T'^lj^ ^doride units, especaU^ 

fiSshed >S«K *e compoimd(s) m^ be ^ P^J^ J^j^Sntent of at least 98% 

SSdiSS^ or di^^ a readily ^^^J^^Zt cooip^^^) 

^^^r^J^^'^^, S.^^erL vinyl chloride, are espeaaUy 
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avoided, however, since in the P««w«ce of 
SSSy large amomtts of 
« appiximately 5% by wc.^ ^ 'J^^ 
calculated on the dry PO».y««». 
SSng to the invention « 
Soration occurs increasingly the higher the 

qiumtity 5^ 



fiSples of monomers whidi may be co- 
pd^Sed widi vinyl chlo^ ""=^"5^^^ 
SSg: olefins /"J; 
Dvlcne; vinyl esters of straight-chained or 
Cted^iboKylic acids having 2 to 20, pre- 
Sw2 to v4 xarbon; «fflM,,s^c^ 



uatttity iOf fnrtCT, in i^ioiiiahcfe v iwlprdpbMte^^^ 
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mdi th^ ihvSaitiorn may cbi?ttin 

Sto are obtained wid> compounds of the 
fonnula 
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2':i£yfeejtanbater 
^^n- vinyl halides, such-^^ 
^diSlibride, ^inylidene chloride; ^ 

rSr. yinyr pyridine; «n^^^«^^^;^ J 105 
as milcic, fuiharic, acryhc, and metnacryiic t"-' 
SidJ Sid their mono or dicsters with mono 
S diaSols having 1 to 10 carbon atoms; 
maleic anhydride; malcic aad unidc and its 
SSstitution products with aromaac cyclo- 
Siphatk and optiona"y branched, aliphatic 110 
siibstituents; acrylonitrile and styrenc. 

S may be used for graft polymerisation 
for example, elastomeric P°'y^"^„°J»l'''"J^ij 
Diglycolortriglycolora.mixtureof^- *«,^J"SSs:1^^^^^^^^ 
50 glycol knd triglycol arc specially su tabl^^^ ISTSSaXJe; olefins, such as ethylene 
^ S; heat treatment '•^^dmg to the mvem.^^^ and acids, such as 

Good results are also obtained heat ^"^^ , P'°Py' j,^acrylic acid and the esters of 

tieamjcnt is carried out iri the prt^^^ J ^^^Jic "i^jaoy di-alcohols hav ng 
one or mo«i aliphatic, saturated or unsjw atcd, such ^ acrylonitrile; 

55 branched or unbranched comP^inds having 2 I to ^"^JJ ,iny, esters of 

or more free hydroxyl groups. 3 to 12 carbon ^ "y' [.'"jKn^d J, branched carboxyhc acids 
atoms, and do not contain cther-oxygcn straight chamca ^ ^^^^^^^^^ ^ 



in which 

X=H and/or CHs— ; and 
n — an integer from 1 to 12. 
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The polymerisation can be carried out with 
or withSut a seed polymer m P^'^.^f 
0 001 to 3% by weight, preferably 0.01 to 
03V by weight; calculated on the monomers. 
5 Sir radkalfo^ing catalysts, such as. for 
^»mnip diarvl and diacyl peroxides, such as 

2 4-dichlorobenzoyl and bis-2-mettiyi- 

Sinz^I P^oides; iaOcyl P^^o^^^^^t^' 
10 di-tertlbutyl peroxide; i^re«e«,s^^^^^ 
butyl percarbonate; tert-butyl peracetate, ten. 
S pcioctanoate, tert-butyl perp.valatt.d^ 
Xl Scroxidicaibonates. such as diisopropyl. 
SyLcyl. dicydohexyl and J^hylg^^J 

Sibsulfo pcracids and organic aads, such 
a?a^lcycloh«cylsulfonyl peroxide; azo com- 
JLS?So^IH.lymen^^^^^^ 
as azoisobuiyric acid mtnlc. In 
20 polymerisation using aqueous Phases « is p^ 
sWc to use, as weU as the above-mennoned 
cSySs.^roxydisulfates, peroxydiphosptet«. 
S SJtts of potassium, sodium or ammo- 

SiS, hydrogen P*^^"'*^' "t'JS^ 
■y^ oeroxide or other water-soluble P^'P^^H 
J/ras mixtures of various catalysts, and 
ratalvsts may be used also m the 
oToSl toTI by weight, cata^tjd 
SrSe monomers, of one or more rcducmg 
TO SbJSLS capaWe of making up a red« 

^ SK^stemTsuA ^ f« 

wSi^^onitts* thiosulfates, aldd^de 

SSes, such as. f<^ ^f^,^"^ 
Satdehyde sulfoxylatc Opuooaljj. ihep^y- 
35 merisation may be earned out in die prKcnce 
S 0005 to 10 parts of metal per mQlion 
pam^ monomerrof «f '^^^^L^f ,f 
ingly soluble metal salts, for example, of 
copper, silver, iron or chromium. 
40 &cular weight regulators may be added 
before or during pdymerisanon. Examples of 
S reVaiorsf Se aliphatic aldjyd« 
havine 2 to 4 carbon atoms, chlorohydro- 
« and bromohydrocarbom such as. for 

^45 Sample, dichloroethylene and tnchlM^ 
eShvlenc chloroform bromofoim, methylene 
cWoride and mercaptans. Other substances 
S may be added include pdymcnsaum 
rSrSs,^uch as antioxidants, for ejuumple. 
50 zT- di - tert. - butyl - 4 - methylphenol, 
trisnonvphenyl phosphite; other additives, 
S as epoxidised oils, for example, soya bean 
on? fauy alcohols or fatty acid esters or 
au:^iliaries for further processing of the poly- 
SS m« such as, for example, known lubricants, 
w!xc. heat and light stabilizers, plasticizers 
and pigments. The last-mentioned auxiliaries 
"or further processing may alternatively be 
added at the end of the polymerisation pro- 
60 cess, optionally in a dissolved, molten or dis- 

•^ifV'^mcrisation is '••'^"icd out using an 
auucous liquor, this may contain O.Ol to i /c 
bx ic^h.,^prcfcrably 0.05 to 0.3-. by weight 
b.S calcuLited on the monomers, of one or more 



protective colloids such as, for example, poly- 
vinyl alc<A<rf, optionally containing up to 70 
mole % of acetyl groups, cellulose deriva- 
tives, such as water-soluble methyl cellulose, 
carboxymethyl ceUulose, hydroxycdiyl ceUu- 70 
lose, mixed cellulose ethers, for example 
metfiylhydroxypropyl cellulose; as well as 
gelatin, and also copolymers of maleic acid 
or the semi-estexs thereof and stytenes. 

i\4ymerisation in aqueous liquor cai. /a 
more be carried out in the presence of 0.01 
to 5 /, by weight, calculated on the mono- 
mers, of one or more emulsificrs, the emula- 
gers being introduced in admixture with tlic 
above-mentioned protective coUoids. It is pos- ou 
sible to use anionic, amphotenc, cauomc ana 
non-ionic emulsifiers. Examples of amwuc 
emulsificrs which may be used mclude alkali 
metal salts, alkaline earth metal salts and 
ammonium salts of fatty acids, such as Unmc 85 
add pahniric acid <w stearic acid, of aad 
fatty alcohol sulfuric acid esters, of paraffin- 
sulfo acids, of alkylarylsulfo adds, siidi as 
dodecylbenzenesulfo add . qn 
tfaaleiKSulf o add, of sulfosuccmic acid dialkyl 90 
esters, and die alkali metal and ammnuum 
salts of epoxy group-coouining fatty aa^ 
such as epoxysiearic add, of teacnoo produce 
of peraclds, for example, pcracetic aad wij 

unsaturated fatty adds, such as oleic aad or 95 
Itnddc add, or unsaturated MK»«y 
acitb, such as ricinoldc add. Exampte « 
amphoteric or cation-active emulsifiers indude: 
alkyi betaines, sudi as dodecyl brtaine^and 
allwlpyridinlum salts, swh as hyilroxycthy^ 100 
dodecylammonium chloride. Examples of non- 
ionic emulsifiers include partial fatty aad 
esters of polyhydric alcohols, such as ^yccryi- 
monostearate, sorbitol monolaimte, or 
pahnitate, polycxyediylene ethers of fatty 10b 
alcohols or aromatic hydroxy compounds; poly- 
oxyediylene esters of fatty acids " 
polypropylene oxide-, polyethylene oxide con- 
densation produce. , 

Other substances may be added to the poly- lU 
mer produa after polymerisation, such as, 
for example, die processing auxiliaries men- 
tioned above for stabilising and unprovmg the 
properties of die pobTners for further pro- 
ccssing, optionally before or after separatmg 11 
the aqueous liquor. . 

For the treatment according to the invention 
the vinyl chloride polymer compositions may 
contain up to 50% by weight, more <speaany 

up to 20 y„ by weight, calculated on die total 12 
composition, of compounds other than poly- 
merised vinyl chloride. Such compounds may, 
for example, be monomeric vinyl chloride as 
well as other monomers used for polymensa- 
tion, polymerisation auxiliaries as well as, i, 
optionally, furdicr processing auxilianes, for 
example, those mentioned above; polymers not 
containing vinyl chloride. ^s. "npact 

strength moditicrs, polymeric additives for 
improving the How properties and processing 1 
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properties and/or the heat resistance, and 

hiat treatment is advantageously car- 
ried out in the presence of one or more inert 
'^^(S S for example, air. nitrogen or 

'^S^ihis heat treatment it is adv^ 
tagcoTfor the polymer powder andM.d«. 
2S phase to be in motion, in order to adu«« 
gSTcontact of die two 
another. Such motion may be Produ«d by 
mechanical or pneumauc means, for oanpte, 
stirring, causing turbulence in the p<wd», 
the powder to trickle down or spray- 
Sr^powfc in the gas diamber, and an 
;aitionrreUti.e speed w^th re^ « ^ 
solid particles may opaonally be given to ffic 
DS. for example in such a manner that the 
Zs fl^ a substamiaUy "^J"^ 

tn dl Dowder, preferably upwards from below. 
-fSew^^t according to the invention is 

advantageously carried out in the poly™*"^ 
Sn ^ after removing the mam quanaq^ 
of liquid or gaseous leactanis, or m one w 
li?seriesH:^ccted. ^^ij^^^ 
down pipe or flow pipe, a 
a revolving tube advantageously prondcd on 
SJ^^^with scoops, or a cydone^u taj.^ 
possible for bodi the gas and the polym" » 
Sedrculated. Advantageously a device is used 
in which the polymer is S^'^ 
donaUy symmetric apparatus, m «»«lflaw 
^r_r:— ^m. ahove the oAer. by means 
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*^JS!SSdingt DIN 53 726. solvent: cyclo- 
hexanone. 

VC rendwd monomer content: ^ 

Determined by gas <^^^^^4^f!S^t 
ins to the "head-space" owthod (Zcitschrif t 
to AnSytische Chemie 255 (1971) pages 
345 to 350). 
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Discoloration test: 

Polymer . . , . 

Di - n - octyltin - bis - thio- 
acetic acid ethylbexyl «ttr 

Lubricant mixture, coosisimg m 
bydrogenated castor oB, tri- 
glyceride and mono^ycenik. 
(obtainaUe under Ae Trade 
MaA Loxiol GH 4) 

Montanic add ester of 1.3- 
butanedid 



100 



parts 
1.5 parts 



0.7 parts 
0.3 parts 
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80 



25 



30 



n,e components dioroi^ mno^ 
DKdianically without heatmg and 300 Mms 
the mtome are plasticized for three 
Sinutes on a laboratory rolling ^lA two 
rollers, whilst applying heat, to form a 3 mm 
diidc ndled sheet. 

Teckmad data: 
Roller diameter 
Speed of rollers 
Roller temperature 



85 



ISO mm 
11 revs/min 
175"C 
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ti(mauy symmeoic "r C — 

rings iriged one above the oth^. by means 

onie tangential introduction of jf' "^mg ^ rectanguter 

appropriate fittings, or a flmdised bed or ^^^^"^XIZ an are cut out of the 

vortex bed is used. . „ accl 12 of these portions are placed into a 

The process according to Ae,"*??*"^ SSrision mould^nth internal dimensions 

niakes irpossible to subjea vinyl ddcmde ^J^P'JJ'j J cTwhich is arranged in a plate 

polymers, especiaUy A««e nr«s tri75»C. The roUed sheet por- 

Jriuced at 30 to 85"C by a bulk pog^ pre-heatcd under sUght pressure for 

Lrisation process, to a «^«ently intti^Y 3 5 n2?ut?s then, for a period of | mmute. 

temperature treatinent to ^^o'^^^rtlride Ac fuU pressure of 40 N cm» is applied, afwr 

dual monomers, for example, vinyl dilonde, ^.^^^ ^^j^^^, cooling is efferted with 

without at the same time ca"S»g. """Jjj J,„er under pressure to room temperature, 

discoloration of the nmenal which w^d £ „laxed, the pressed plate is 

impair its ftmher use. The «jed^Si reSio^vTd from the mould and ?b«7°g. *f 

contrary to those not treated, do not «Aibit r«n ^ ^ umformly b^t, 

any impairmem of the properties important ^J!^^^' ^^ite badcgfound, the color number 

f coprocessing and use. The ."^/^^^ rvTsluy detenniSd in accordance with a 

carried out on a continuous basis and is not is visuauy ^ 

very liable to failiue. . ,, 

The temperature can be adjusted optimally 
to the desired treatment effect, thereby 
guaranteeing an intensive but careful wat- 
Snt. The%ecessary devices are relat^jdy 
simple to construa, sturdy and reqmre httle 
space. In particular, the treatment of the poly- 
mer in the polymerisation vessel necessitates 
only very low investment costs. 

The following Examples are intended to 
illustrate the invenuon in detaU. The resists 
of measurements Usted therein were deter- 
mined as follows: 
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la visual* J — 

5 pan notation scale: 

S£t iandard (usuaUy faintly yeUowish) 

Notation 2: . , „ . ux 
Slightly discolored (yellowish) 

Notation 3: „ _ 

Clearly discolored (strong yellow color or 

reddish yellow) 
Notation 4: 

Strongly discolored (brown-yellow to orange- 
yellow) 



no 



115 



Ve^^'strwigly discdoitd (light brown or 



500 grains of water is added to 10 of 
polymer. The vahjcs detennined are Usied In 



. pro^ifiasimiP^^ 

dm\ ^Iv chlbn*^^;^ 1% by weight 
10 (ialiiilaticd on ihitN^^^^^^ 




1. 



100 grains of diglj^i 5QP jP*^ 
water are miwd in a^ly 
minutes with 10 hg of a yiiiyl.^?»de h^ 
I s polymer, prodiited by bulk polynierisatioii at 
^ S-QhiSga K-value of 57 and a residual 
vinyTchloride content of 1% by wagt 
lated on the polymer), and then die mature 
TuJvd for 3 hours at i^C in a ^rculawf 
20 air drying chamber and subs^uoDjg coc*^ 
At the end of the beat treatment 10093 grams 

treatment was dissolved in ictrahy^oforan, 
-yt. sobiected to a silylation reaction wiA 1ns- 
trimcthybayl - triflooroacetamide anatogowly 
Stitebethod described in dK book by Mm 
E Pierce "Silylation of orgamc compoimdir, 
pJjbUshers: Pierce Chemical Comp., Kod^ 
30 ford/Ill. U.SJ^, 1968vpa«^ sg;*e 
polymer was dien predpitated fromjhesdu- 
Sm widi niedianol and die tetrahydrofuran- 
medunol mixnire examined by ff Jiioma^ 
giaphy. A sUylation ptodua of the diglycol 
IS could not be detected. . , 

iSe determination of the residual vinyl 
chloride (VC)H:omem, iS;^arned.m^ 
chrorftatography according to^^^^^^ ^rl^^ 

40 parts ( =PPM> of dry polymer. The^dis- 
Coloration test resulted to the notation 1.5. 

For die purpose of better comparison the 
values dctermiAeTate listed in the followmg 
table. 

45 Comparison expenment , . 

The procedure is as m Example l. wmg 
the samrbulk polymer but widi the differed* 
that the diglycol-water mature is not addefl. 
m JSlues determined are listed in the follow- 
50 ing table. 

Comparison experiment B: 

The procedure is as in Example 1, usmg 
the sam? buUc polymer, but wid., the difference 
SSt JnlJ 500 grams of water, without diglycol. 
55 are added to 10 kg of polymer. 

Comparison experiment C: 

Tht procedure is as in E«jnP»%|l ^ 
the same bulk polymer, but with the difference 
SSt Instead of tic mixnire of diglycol and 
60 water^^a mixture of 100 grams of phenol and 



•DOin'WaKSj;-.vi7A«»7*y4:;!?'85W^ 



iny|^^Uoo!ic;vi?^^ 



pw4aad%ieyaq*« 

niaidy:^O^to«^':Affe?;^ . 
nici siffl ci«iiM 
meric vinyl cShtide aiid 
60. 10 kg of the .^lypeir ^J^^^^ go 
dien treated for 300 mmut^ ^ ^ 
^lal pressure in a dreoboiig W diy^ 
chamber, and solttttpwidy cooled; Thejahw 
mSmd are KTin the foUowIng tabfc. 

Ate carried ^ in Eiainitel, but W » 
ing quantities of digjycd-water mixtme « 
ad^ to die pdymer. 



in Example 3* 
in Eiamite 4: 
in Exanq)le S: 



400 grams of diglycol and 
1000 grams of vmt 
10 grams of digl ycol an d 

100 grams of water 
5 grams of diglycol and 
100 grains ox water. 
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Example 6. 
100 grams of 1,Nm3W<^!^,^«^^^^ 

■ &ii'^iiiii«''widf^-10?*g^ 

■ hl^i^i^i?sipp|i^^ 

tiob at 55»e haying ji Rrfrfii^ 
lesidtial vmyl chloride content of Q.3% W »" 
iveieht (calculated on die dry p^ymf'). ?w 
mixW is dien treated for 5(^:«nmjje8 jt 
92'C in a circulating air drying d»n»b?! «^ 
subsequendy cooled. The yiloes measured are 
listed in the foBowing table. »' 

Example 7. 
A mixnire of 100 grams 
and 500 grams of water is added to W Kg 
of a vmyl chloride homopolymcr produced by 
bulk polymerisation at 62'C having a K-value 1 
of 60 and a residual vinyl chloride content of 
0.2 V; by weight (calculated on die dry 

^"'taTpressure-tight cylindrical vesMl of 40 
liters capacity having an o'>-h?»ted double 1 
jacket and an anchor mixer passing along Ac 
wall, of which the mixer blades, curve in «ie 
shape of screws, are approximately 5 cin wiM, 
bnish die entire based and approxiniately 80 A 
of die side waUs of die vessel and rotate at 



1^60,765 



— ■ ..vo. W°C in a circulating air drying d«Mnb« «** 

60 itv/min, the IHjymerto wh^tte ^ „j,sequently coded. The values meaaned «e 
described mixture has been ^^f^^^ iSS^in die following table. 



35 




15 



20 



25 



30 



■■•^v^^'^iJ^'Cd$4i^N^iiiif!|^^^ 
^^#l^%t!* t#Wig^^o^^ 

Exampie 5. . 
In the same apipaitas as is 4esc^K7i J? 
EiSipk 7. a nSSe of 2W> W« of MJ^ 
decanJdiol and 500 grai^ ^ iSLl^~ 
to 10 kg of a vi«q^.«««^„^JT6^S 
duad by bulk Vo^m^^'^J^^^rt 
the mixture is treated for 120 minutes at a 

Jfodutt temperature of 9rC, a P«^jJ 
100 torr and a stirrer speed of <Ore»/mm 
^ passing through a w«d^c««^^ 
the reduced pressure is removed_MJd codmg 
iTaSied ouL The values measured are hsted 

in the f ottowing table. 

Example 9- . . , 

A mixture of 200 g«n»?* iPftP^ .2 
the a^Tf ormula HO(CH,aH.O),^ «.d 

500 gra^ of water is ?I.it 
J^'^de homopclymer ?«>^^*^f 

ISymerisation at 62*Q « ^ 

a residual vinyi dJori& corttnt of 

0^»/ by weight (calculated on dry P«y™«)» 
SitSiwismbed for 3 mhmtes in a hig^^ 

5^5mSer. then treated for 280 mimites at 



The procedure ts as i» ^^1% ^^Wjf 
the same polymer, but nistt^ ^ fe^^" 
rthanol, a miituie of 100 grams of 
diol and 500 grams ofwater »jm^™ 
heat treatment is effected at a pn^m*^ 
JStmTofSo^C. TTie values measured are 
Usted in the foUowing table. 

The procedure is as in Exai^^,m5f 

the sanS^ymer, ^^"^^^ 
glycd-water, a mirare of 200 jn^ofnej^ 
JStylglyccA and 500 gramsrf w«a M^^^ 
Segues measured are listed m the foflowmg 

t&Uc 

In d>e taWe: . 

VC ssvinyl dJonde 
nun ssmimttes 

PPM=part8 per 1 mflhon paro 
of dry polymer. 
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55 



60 



IP 




*° dAimed • any one of 

of d« aUpl««ic coii4K«nd» tbe genend 



cahttd ob totid 0019^ . - , 



HO(CH: 



- - treatmenti die . 

25 fonnda 0.1 10 1% by 

22. A wocess as datOKBd m 
„ daims 1 to 21, wbeiefl!, jfter 

matt. *e polyflacr prodoct C«tto»flOt fMW 

inwIudiXirpreMBHwCa, ^^^^SSTm clainied fa daim 1, coo- 

'^^'I'^'^J'Zi^^m''-^^^ d,^^SSSi^ described fa «.7 « 

14 A pnwcss as claimed ^^m pfpccss as o^mM « 



